The effects of different periods of monocular deprivation on cell sizes in the ectostriatum, the telencephalic relay of the tectofugal pathway in zebra finches, were evaluated. Following 20 days of monocular closure, neurons in the deprived and undeprived hemisphere show an unselective hypertrophy of 10%. Extending the deprivation period results in a shrinkage of neurons of the deprived side to values of adult normally reared birds, whereas the non-deprived neurons maintain their hypertrophied size.
The effects of different periods of monocular deprivation on cell sizes in the ectostriatum, the telencephalic relay of the tectofugal pathway in zebra finches, were evaluated. Following 20 days of monocular closure, neurons in the deprived and undeprived hemisphere show an unselective hypertrophy of 10%. Extending the deprivation period results in a shrinkage of neurons of the deprived side to values of adult normally reared birds, whereas the non-deprived neurons maintain their hypertrophied size.
It is widely accepted that early monocular deprivation (MD) in mammals dramatically alters physiology and anatomy of central visual pathways 4'18'24. Anatomical effects like changes in dendritic spine density 7'23, number and size of synapses s'26 and number of vesicles 29 have been found in the visual cortex after MD. Moreover, changes in neuron size in the lateral geniculate nucleus (LGN) have been reported in various species ~'1°~2~725'2~. It is interesting, however, that cell size in the visual cortex seems to be unaffected by such a manipulation 13'27.
In contrast to the mammalian visual system relatively little is known about the effects of MD on the visual pathways in birds. The data available for the thalamofugal system of owls, often believed to be homologous to the geniculostriate pathway in mammals 2°, suggest that similar effects can be obtained in birds 2z. We have recently demonstrated (Herrmann and Bischof, submitted) that early monocular lid closure alters the size of neurons in the nucleus rotundus, the thalamic relay of the tectofugal projection. The effects, however, markedly differ from those observed in mammals. In zebra finches, neurons in the deprived nucleus rotundus, i.e. the nucleus receiving input from the contralateral deprived eye, seem to be unaffected by monocular deprivation, whereas neurons in the non-deprived nucleus, driven by the contralateral open eye, show a hypertrophy of about 15%.
In this study we tried to find out whether the effect found in mammals, namely that changes in cell size can only be observed in the thalamus and not in the forebrain, can be demonstrated in birds, too. We therefore examined the effects of MD on neuron size in the ectostriatum, the telencephalic relay of the tectofugal pathway 16"21. The obtained values are compared with data on cell size of normally reared birds.
Twenty-two zebra finches (Taeniopygia guttata castanotis) of both sexes and of different ages from the institute's stock were used for this study. Twelve birds served as controls Cnormal') and 10 were monocularly deprived from the first or second day of life, when the eyes are still closed, until sacrifice. The birds were deprived either by glueing a plastic cap onto one eye or by spreading a liquid adhesive plaster over the closed eyelid 5. The following age groups were studied: 20 days (normal: n --4, deprived: n = 4), 40 days (normal: n = 4, deprived: n = 3) and at least 100 days of age (normal: n = 4, deprived: n = 3). The birds were perfused via the left ventricle with Correspondence: K. Herrmann, Universit/it Bielefeld, Fakult/it f/it Biologie, Lehrstuhl for Verhaltensphysiologie, Morgenbreede 45, Postfach 8640, 4800 Bielefeld 1, F.R.G.
